 (Occup Environ Med 1994;5l:54-56) 
Asthma due to exposure to the antigen from Aspergillus niger used in the production of citric acid was first described in a workforce in 1985.1 The factory in question used A niger to ferment molasses, partly by an open and partly by a closed method.' In that investigation, eight of the workforce of 343 were diagnosed as having occupational asthma with sensitisation to A niger, and a further 10 workers had clinical evidence of occupational asthma without sensitisation to A niger. It was suggested that much of the sensitisation had occurred as a consequence of exposure to aerolised free antigen given off by the washing process (wherein impure calcium citrate solution was washed by water that contained remnants of soluble A niger antigen), rather than by exposure to free spores.
After that investigation, measures were taken to reduce the exposure of workers to aerosolised antigen. The 
Of the 138 taking part in the 1991 survey, 10 of the 14 who had previously reported cough or wheeze recorded an improvement whereas four reported worsening. One subject recorded symptoms for the first time, in 1991. In none of these were the symptoms shown to be work related by clinical investigation. SKIN 
TESTS
Of the original 261 people in the survey population, 63 (24%) had one or more positive skin tests, of whom 25 were positive to A niger alone or in combination. Twenty nine of the 63 had respiratory symptoms, including 15 of those allergic to A niger. Twenty five of these 29 retired or were made redundant before 1991.
Of the 76 new employees, 12 had positive skin tests (four to A niger) initially. Five of the 12 had respiratory symptoms, but only two of these had retired by 1991. Three of the four who were positive to A niger remained at work in 1991.
CHANGES IN SKIN TESTS
Of the 172 in the total survey workforce of 261 original and 76 new employees who had had two or more skin tests, all but seven showed the same result each time. Of these seven, three (two A niger and grass, one house dust) became negative, two others lost sensitivity to A niger, retaining others, and two lost other sensitivities but retained that to A niger.
MONITORING OF A NIGER
The mean concentrations of airbone A niger in the main part of the factory, measured in two places, were [4] [5] [6] [7] [8] [9] Aspergillaceae have different pathogenic potential, and asthma and allergic alveolitis have been described after exposure to several others.57 The importance of A fumigatus as a pathogen probably relates to the fact that it is the species that is most prevalent in the air. especially in the winter when spore counts may reach 60/M3 in urban air.89 Much higher concentrations may be found around locations such as compost heaps. By contrast, A niger is rarely recorded in concentrations as high as 5/M3 in urban air,8 and is only likely to be a problem indoors when colonising buildings or when used as part of an industrial process.
When we were confronted with the problem of occupational asthma in this factory we faced a familiar dilemma in balancing the risks to health against the costs of preventive measures. The main sources of airborne antigen were identified and steps were taken to enclose these parts of the process and to apply exhaust ventilation. Of necessity, these steps were only partly effective, and respirators were provided for men who had to work in areas where antigen concentrations could be high. For these reasons, it was considered necessary to carry out intermittent medical surveillance of the workforce.
The most striking finding was the discrepancy between retiral from the workforce in those who were fully fit and those who had reported symptoms to the survey; most of those who had symptoms, work related or not, retired. All those in the original survey with work related symptoms had retired by 1991, clearly a healthy worker selection in a workforce in times of financial difficulty. There was no deliberate policy to retire the less healthy over this period.
Sixty one of the original workforce had retired by 1988 and a further 99 by 1991. In only four of those 99 had new symptoms of asthma developed and in none was it found on investigation to be work related. Furthermore, none of the original workforce or the 1988 recruits who survived to the 1991 survey had developed either occupational asthma or even skin sensitisation to A niger. We thus believe that the very simple measures that we took were effective.
These results provide evidence that A niger is a relatively weak antigen. The concentrations of spores recorded in the factory have been consistently about 100 times those encountered in the outside air, and equivalent to concentrations of A fumigatus found in Britain in the winter. In our earlier paper, 5% of the workforce showed skin sensitivity to A niger, whereas by the final 1991 survey no new sensitisations had occurred and three had lost their skin sensitivity to A niger. It is likely that despite our measures these workers continued to be exposed to airborne soluble antigen as well as spores.
It should be noted, finally, that although skin tests were carried out on all new employees, this was only used as a means of guiding deployment and advising on preventive measures, and workers were not excluded on the basis of positive tests. None of the recruits with positive tests, even when positive to A niger, developed work related symptoms.
We conclude that a pragmatic approach to control of exposure to asthma causing agents, based on an assessment on the likely antigenicity of the agent is reasonable in industry. Where, as in the case of our factory, a period of complete lack of control has resulted in only a low prevalence of asthma and sensitisation, simple hygiene measures are likely to provide reasonable protection to the workforce. Worker surveillance plays an important part in ensuring the effectiveness of such measures and in investigating any possible failures.
We are grateful to Mr Tony Tolhurst for the fungal spore counts, to Mrs Lesley Alexander for secretarial help, and to the factory management and workforce for their assistance and co-operation.
